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Abstract 
There is a consensus in the literature that hunger and community violence 
inaugurates adverse health impacts for survivors and for their descendants. The 
studied cohorts do not include Western Australian Aboriginal people, although 
many experienced violence and famine conditions as late as the 1970s. This 
article describes the pathways and intergenerational impacts of studied cohorts 
and applies these to the contemporary Western Australian context. The authors 
found that the intergenerational impacts, compounded by linguistic trauma, may be 
a contributor to current health issues experienced by Aboriginal people, but these 
are also contributing to the resurgence in population numbers. 
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Introduction 
 
It is now understood that severe physical and social stress such as that incurred by famine 
and community violence can have an adverse impact on the health and well-being of 
survivors and on their descendants (Cunliffe, 2016; Heijmans et al., 2008; Imam & Ismail, 
2017). For example, studies on the health and well-being of descendants of survivors of 
famines in a context of violent repression by an occupying force, An Gorta Mór (the Great 
Hunger) between 1845 and 1852 in Ireland, and De Hongerwinter (The Hunger Winter) in 
Holland in 1944–45, show how both groups share a similar legacy, having elevated rates 
of heart disease, type 2 diabetes and mental illness (Lumey et al., 2007; Walsh, 2018). 
Some pathways—mechanisms that express adverse experiences in one generation to the 
second and third generations—have been identified (Coall, Tickner, McAllister, & 
Sheppard, 2016; Kuzawa, 2005; Soubry, 2015). In this article, the authors first explore 
whether the research concerning pathways can be applied to Aboriginal people in the 
context of an earlier and very significant stress, the 10,000-year drought between 25,000 
and 15,000 years ago, which was associated with the Last Glacial Maximum. The authors 
also explore whether the descendants of Aboriginal people in Western Australia who 
experienced violence, famine and subfamine conditions on stations, farms, settlements 
and missions during the occupation also share a similar legacy to Irish and Dutch 
descendants of famines. In exploring this, the authors identify another pathway, linguistic 
trauma, specific to those cohorts whose language was repressed.  
 
This paper is exploratory, asking questions and exploring potential explanations by 
reviewing connecting research from a number of disciplines, including evolutionary 
biology, genetics, epidemiology, history and psychology. It is intended to be a starting 
point for discussion. The first question, however, is why are we thinking about this now? 
This can be answered definitively: Studies on descendants of An Gorta Mór and De 
Hongerwinter were possible because the famines were defined in a particular time and 
location and the affected populations lived in a countries that kept records that could 
subsequently be explored. Records were not kept about Aboriginal people in Australia until 
after the 1967 referendum. Prior to that time, the question about Aboriginal status on the 
Census was used to exclude them from official population statistics. This was a 
requirement of the Constitution—between Federation in 1901 and 1967, the 
Commonwealth Constitution Act, Section 127 stated that “in reckoning the numbers of the 
people of the Commonwealth …, aboriginal natives shall not be counted”. Since 1967 
Aboriginal people have been counted both as a defined cohort and as members of the 
Australian community.  
 
Post-famine cohorts 
 
An Gorta Mór   
 
There is a consensus in the historical literature that under the auspices of the Act of Union 
1801, which created the United Kingdom of Great Britain, the Irish Parliament was 
dissolved and Ireland was effectively occupied by Protestant Irish and/or British landlords. 
Irish commerce and industry were deliberately destroyed, commerce was conducted in 
English, and speaking Gaelic became synonymous with poverty (T. Crowley, 2017). These 
and other factors led to one-third of the population becoming dependent on the potato as a 
single subsistence crop, so that when a potato blight ravaged crops throughout Europe, 
between 1845 and 1852, those who subsisted on it starved. During the famines, Ireland 
lost between a fifth and a quarter of its population to death or diaspora (J. Crowley, 
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Murphy, & Smith, 2012) Throughout the famine years, landlords in Ireland continued to 
export food to Britain (Ross, 2002).  
 
De Hongerwinter  
 
During World War II (1939–1945) in the Netherlands, food was diverted to the Nazi 
occupation force and to Germany, leaving little for the Dutch. In the Winter of 1944–45, 
which was particularly severe, the Nazi regime imposed a blockade, leading to De 
Hongerwinter. This was particularly severe in the densely populated western provinces 
(Hitchcock, 2009). Approximately 4.5 million people were affected and survived because of 
soup kitchens, but between 15,000 and 22,000 died (Hart, 1993).  
 
Aboriginal people in Western Australia 
 
Europeans began occupying Western Australia (WA) after 1826. There is a consensus in 
the historical and autobiographical literature that when a settler took over an area of land, 
it was expected that the Aboriginal people on that land were part of the property deal 
(Arnold, 2015; Host & Owen, 2009, p. 132). They were positioned as slaves who could be 
used at will. No payments were made; some clothes and rations were provided. Settlers 
expected Aboriginal people to supplement rations with food caught in the traditional way, 
despite the fact that the capacity to live in a traditional way was gradually being eroded. It 
was inevitable that hungry Aboriginal people killed introduced livestock so they could eat. 
This was a criminal act, so they were hunted down and often killed (Host & Owen, 2009). 
In some areas at certain times they were brought to prisons where they were shackled 
with other prisoners and forced to construct roads (Woorunmurra & Pedersen, 2012). The 
position of Aboriginal people became so perilous that between 1880 and 1920 the Western 
Australia Government instituted ration stations across the state (Smith, 2000). After the 
Aborigines Act 1905, WA children who were perceived to have some Caucasian features 
were stolen, that is, forcibly removed and placed in orphanages, missions and settlements. 
In 1997, “Bringing Them Home”, a national inquiry into the Stolen Generations, estimated 
that as many as one in three Indigenous children were removed from their families 
between 1910 and the 1970s (Australian Human Rights Commission, 1997). Acts of 
resistance to this are now legend within the Aboriginal community; for example:  
 
When I was little I remember hiding under my Grandmother’s skirt because the police 
were looking for us. One of things in the rations was black boot polish, it makes me 
laugh now, how did they think we could afford boots when they didn’t pay us! We used 
that boot polish to darken our faces when the police came. (Davis & Davis, 2016) 
 
For the most part, stolen children were forbidden to speak their language. There are 
innumerable accounts of children in these institutions being persistently and extremely 
hungry. At New Norcia orphanage, for example, children were fed almost exclusively on a 
“soup” made by boiling a sheep’s head (Davis & Davis, 2016). At Moore River Settlement, 
a group of grandparents camped outside the settlement and secretly fed children through 
the fence (Nannup, 2014). Many Aboriginal families were confined to reserves. From there 
local farmers could recruit people to work. Under the provisions of the Aborigines Act 1905 
in WA, 75% of their wage would go directly to the Department of Native Affairs (after 1955 
it was known as the Department of Native Welfare). The worker had to write to the office 
and request money, but it was often denied. The worker had only the rations the farmer 
provided to take home to feed his family (Haebich, 1992). Often this was nothing, and 
many families experienced generation after generation of hunger: 
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A main problem was … station—it was their kids we were sitting up nursing at night 
and watching die. It had a very bad history. The diet on was bread and tea, three times 
a day. This was the ration. So the women would go up and get a hunk of bread and a 
billy of tea and some meat when a killer (a cow) came in. The best cuts went to the top 
house, then the next best to the manager and then further down—it would be the 
hooves and the horns and the gut and entrails and stuff like that which would be 
brought up into the camp and boughs and leaves would be got and this stuff dropped 
into the middle of it and the women would rush out and the dogs would rush out—it 
was appalling. (Interview 9, 1963, as cited in Smith, 2000, pp. 91–92) 
 
In 1967, employers were forced to pay Aboriginal workers award rates; some could not 
afford to and some refused to pay. The tendency on farms and cattle and sheep stations 
was to keep the best workers, while others were placed on trucks and dumped at reserves 
that had no amenities. Josie Samson was born at Gudjawarral Yirramagurdu (Roebourne 
reserve) in 1966. During her childhood over 300 people were dumped there. 
 
A lot of kids died here, mumps, diarrhoea, we had no medications, we had no money. 
We only had one tap that was based in the centre. My dad was working but he was 
only paid in rations. He would come home with onions, potatoes, a new hat, press 
button shirt, a scarf and RM William boots. There was a tin of dripping and sugar and 
tobacco, Tallyho papers and a windproof box of matches because they used to use 
that when they were mustering. (Samson, as cited in Robertson & Nannup, 2017)   
 
Throughout the time and in all places, Aboriginal people were subjected to violence in the 
form of rape and race-based assaults. There was also a level of violence within the 
reserves, which: 
 
… came to resemble patterns of living of dispossessed people throughout the world. 
Like such people, the Aborigines also experienced considerable stresses and strains. 
Inadequate facilities and poor levels of nutrition meant that the families frequently 
suffered from poor health. Child mortality remained high in the camps and life 
expectancy was low. (Haebich, 1992, p. 242) 
 
There are parallels between the Irish and the Aboriginal situations in that the occupation 
was extensive and permanent and significantly eroded the capacity to access resources. 
The occupations in both areas intended, at the very least, to diminish Indigenous language 
and culture. In Ireland, however, the famines were shatteringly severe but confined within 
a seven-year period. In Western Australia, famine and subfamine conditions were created 
sporadically over decades; however, many regularly experienced hunger. 
 
Pathways 
 
The effects of famine and community violence can be transmitted to descendants of 
survivors, where it is often seen as adverse physical and mental health outcomes. Three 
transmission epigenetic pathways have been identified: phenotypic changes in both sperm 
and ovum (Cunliffe, 2016; Heijmans et al., 2008; Imam & Ismail, 2017), and as a result of 
compromised caregiver-child attachment relationships (Coall et al., 2016). Epigenetic 
transmission concerns the environmental influences that affect how and when genes are 
switched on and off. Genes form complex networks so that sometimes it is the network 
rather than individual genes that are switched on or off (Davies, 2019). During the process 
of gamete formation and embryonic development, epigenetic markers caused by 
significant stress are created in a sex-specific way. The most common process is called 
cytosine methylation, which acts to silence gene expression. These mechanisms appear to 
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be adaptations that calibrate an organism’s physiology to their environment (Dickins & 
Rahman, 2012). Soubry (2015) summarises the research on impacts as:  
 
• Malnutrition and associated vitamin deficiencies can lead to metabolic alterations in 
subsequent generations;  
• Life style related exposures such as stress and smoking can lead to disturbances 
embryonic and fetal growth and developments; and  
• Exposures to toxic substances can lead to metabolic disease and cancer in 
subsequent generations. (p. 80) 
 
Breastfeeding also creates epigenetic pathways both in terms of nutrition (Verduci et al., 
2014) and in terms of attachment (Spinelli, Bonacini, Curati, Birocco & Surbek, 2014). For 
example, a secure attachment relationship, particularly when associated with late weaning, 
has a number of positive outcomes. Consequently, early weaning reduces the effect of 
those positive impacts. The following example tracks breastfeeding in Aboriginal 
populations to illustrate changes over time. Aboriginal people and observations made by 
settlers indicate Aboriginal mothers living in a traditional context breastfed their infants for 
up to six years and breastfed each other’s children when the need arose (Hassell, 1975; 
Salvado, as cited in Storman, 1977). Contemporary studies indicate that late weaning can 
reduce birth and infant mortality rates (Kramer & Kakuma, 2012). A traditional lifestyle is 
associated with lower hormone levels that when further suppressed during lactation also 
delays conception (Jasienska, Bribiescas, Furberg, Helle, & Núñez-de la Mora, 2017). 
Late weaning has other benefits; it means an infant acquires antibodies from mother’s 
breast milk and does not need to drink water, thus the infant is protected from diseases 
associated with contaminated water. A global systemic review on the optimal duration of 
breastfeeding indicated infants who were exclusively breastfed for six months had a 
significantly reduced risk from gastrointestinal problems and in some areas, respiratory 
infection (Kramer & Kakuma, 2012), which are major causes of infant mortality in 
traditional societies (Hill, Hurtado, & Walker, 2007). Late weaning provides the opportunity 
for a prolonged mother-infant attachment relationship.  
 
In Western Australia between 25,000 and 15,000 years ago there was a severe drought 
associated with the Last Glacial Maximum (Monroe, 2011). During that time, most of the 
Australian megafauna became extinct (Hiscock, 2008). Archaeologists suggest that 
population numbers fell by approximately 60% after having stable sustained growth 
(Williams, Ulm, Cook, Langley, & Collard, 2013). Despite the terrible environmental 
pressures on the population there is no evidence of famine or warfare. Late weaning may 
help to explain this because it “adapts” the child’s growth to the level of available protein— 
where maternal nutrition is compromised, exclusively breastfed infants are less likely to be 
stunted or underweight but not significantly so (Kramer & Kakuma, 2012). This may 
indicate that poor nutrition in one generation leads to smaller offspring in the next. In a 
modern context this has negative connotations, being referred to as stunting and wasting, 
but from an evolutionary perspective it can be understood as developmental plasticity, an 
adaptation to diminishing resource availability. This epigenetic effect associated with late 
weaning enables populations to adapt, over generations, to reductions and changes in 
nutrition associated with gradual climate change. The reduction in stature over generations 
in response to maternal malnutrition and stress was noted in the descendants of famine 
survivors and is theorised as “intergenerational phenotypic inertia”, which limits changes in 
growth rate in response to short-term ecologic fluctuations, and responds to longer term 
nutritional trends in the local ecology (Kuzawa, 2005). 
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Intergenerational impacts of hunger and violence  
 
Physical health and longevity  
 
In summarising the evidence for the impact on nutrition on the epigenetic burden of non-
communicable chronic disease, Imam and Ismail (2017) found that parental starvation 
around the time of conception and early gestation were reported to significantly affect 
health outcomes in offsprings’ adult life. Health outcomes particularly included increased 
risks of type 2 diabetes, cardiovascular diseases, behavioural issues and raised levels of 
mental illness, including schizophrenia and depression. Imam and Ismail found these 
outcomes in postfamine cohorts in Europe, Asian and Africa, while similar effects have 
been found in the descendants of Holocaust survivors (Bercovich, Keinan-Boker, & 
Shasha, 2014). 
 
At one level, the connection between parental hunger and health outcomes for their 
descendants is that they are born “epigenetically primed” for a hungry life. While this may 
support survival when there is hunger in the short term, it becomes a problem when there 
is sufficient or abundant food available. The epigenetic response, however, is more 
complex, and descendants of famine can be said to be “epigenetically primed” for a 
shorter lifespan. For example, risky and uncertain environments associated with poverty 
and community violence, and particularly when associated with high local mortality, create 
anger, fear and despair; this can affect parents' capacity to respond to children's signals, 
contributing to insecure attachment (Coall & Chisholm, 2010). These poor attachment 
experiences are embodied in the form of hormonal disruptions, which can switch genes on 
and off, and affect how cells read genes. Typically, the juvenile phase is truncated, sexual 
maturity is reached early (Belsky, Steinberg, & Draper, 1991), first reproduction occurs 
earlier, and there are more pregnancies (Coall et al., 2016). Although this pattern is not as 
consistently found in more traditional societies (Sear, Sheppard, & Coall, 2019), all the 
health outcomes of being born “epigenetically primed” for hunger and a shorter life span 
can be seen in the health and life profiles of Aboriginal people. They are: 
• 1.6 times as likely to be obese as non-Indigenous Australians, after adjusting for 
differences in the age structure of the two populations (Diabetes Australia, 2017); 
• almost four times more likely than non-Indigenous Australians to have diabetes or 
pre-diabetes (Diabetes Australia, 2017); 
• 70% more likely to die from circulatory diseases (Heart Foundation, 2017); and 
• more likely to die younger: Indigenous males born between 2015 and 2017 have a 
life expectancy of 71.6 years (8.6 years less than non-Indigenous males) and 
Indigenous females have a life expectancy of 75.6 years (7.8 years less than non-
Indigenous females; Closing the Gap, 2019). 
 
Mental health  
 
Studies on post-famine cohorts also note higher rates of mental illness; for example, the 
most exposed cohort conceived during De Hongerwinter showed a twofold increased risk 
of schizophrenia (Susser & Lin, 1992; Susser et al., 1996). A similar effect was found in 
the descendants of the 1959–1961 Chinese famine (St Clair et al., 2005). An Gorta Mor 
occurred much earlier when observable mental illnesses were referred to as lunacy or 
insanity. Walsh (2018) describes the escalating rates of lunacy as indicated by admissions 
to the local asylum in the shrinking population of the province of Connaught in the West 
Coast of Ireland in the post-famine years: 
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The Famine years (c1845–52) saw a sharp drop in the population of approximately two 
million, through a combination of famine-related mortality and emigration. By 1901, the 
general population numbered 4.4 million reflecting large scale patterns of permanent 
migration consolidated by the famine years. But as the population halved, the 
proportionate numbers of insanity cases rose sharply, with 17,000 patients in the 
district asylum in 1900 and an estimated 8,000 further insane people “at large”, with no 
beds available for care. (Walsh, 2018, p.178)  
 
These rates are similarly reflected in the places Irish people migrated or were exiled to: 
Studies of admissions to asylums in Canada, Australia and Britain show that the Irish are 
disproportionately over-represented in comparison with other migrant groups (Walsh, 
2018, p.175). Champagne and Meaney (2006) suggest that offspring whose attachment is 
disrupted have lower levels of glucocorticoid receptors in the brain. This manifests itself in 
subsequent generations as greatly elevated levels of post-traumatic stress syndrome, as 
well as problems with addiction. 
 
The rate at which contemporary Aboriginal people are hospitalised for problems 
associated with mental health are high both for psychotic and mood disorders. Between 
2008 and 2009, they were four times more likely to be hospitalised for schizophrenia and 
delusional disorders than other Australians and, in 2016, twice as likely to die from 
intentional self-harm (Burgess, Christian, McIntyre, & Mole, 2017). 
  
Linguistic trauma 
 
The complexity and persistence of mental illness, particularly in the post-famine Irish 
cohort and in Aboriginal people, led the authors to speculate whether there were other 
factors that enhanced rather than mitigated against the transmission of trauma of famine 
and community violence across generations. Perhaps the most significant common factor 
is what the authors are calling linguistic trauma, associated with an often violent repression 
of innate language or mother tongue. Contemporary psychology suggests that in the 
process of recovery from trauma, an individual needs to make sense and meaning, to 
express their experience, and eventually to form a coherent narrative about the event(s) 
and their place in it (Park, 2010). This is particularly the case for traumatised women as 
they enter motherhood (Stern, 1998). This requires language; but what happens when 
language does not have a trauma-related vocabulary? 
 
In the five generations since An Gorta Mor, it was rarely referred to, and it was almost 
never treated within literature. In 1995, some factors contributing to this silence were 
described as: 
 
… the lack of memory is a consequence of the severity of the Famine, having been 
suppressed either because of the trauma of the period or the guilt of those who 
survived at the expense of others' lives. This is held to apply variously to individuals, to 
groups or communities, and to a “national” psyche … the horror of the Famine 
exceeded the capacity of literary forms to deal with it. The argument is sometimes 
extended to the capacity of language as such; for example, by Fintan O'Toole, writing 
about a letter in the Strokestown Famine Museum: “The rage and grief fall between the 
cracks of a language which, stretched beyond breaking point, is unable to contain 
them.” (O Cioséin, 1995, p. 7)  
 
The British occupation of WA introduced what would have been alien concepts for 
Aboriginal people—there are no words in Aboriginal languages that describe an orphaned 
or illegitimate child. The theft of children, therefore, would have been a bewildering event 
on top of the shock and grief. In the generations since this has become encapsulated in 
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two words, “Stolen Generations”. Contemporary researchers found that outcomes for their 
descendants in WA includes greater vulnerabilities to addiction and mental health 
problems and that they are likely to encounter the justice system (De Maio et al., 2005). 
Linguistic trauma is likely to be a contributing factor to this greater vulnerability. Those who 
were stolen were typically prevented from speaking their mother tongue. Many were 
placed in missions and orphanages well away from their homeland, which reduced 
exposure to native tongue.  
 
… the department (of Native Affairs) had a rule—North girls were sent south to jobs 
and Sou-westers were always sent north. They were very strict about that because 
they meant for us never to find our way back home. (Nannup, 1992, p. 120)  
 
Being raised in an orphanage is now known to have adverse effects; children in 
institutional care show delays and maladaptation in various domains of development, 
although the effects vary (Van IJzendoorn et al., 2011)..For stolen Aboriginal children, this 
effect was compounded by an absence of innate language through which they could begin 
to process their experiences. The language of those in charge of them was by definition 
punitive and did not provide any kind of substitute. 
 
The terrible and relentless loss suffered by stolen children, compounded by the paucity of 
substitute care, was often overlaid by maltreatment and sexual abuse. There is emerging 
research suggesting an association between maltreatment and decreased language skills. 
Language disorder is associated with higher rates of retrospectively reported child sexual 
abuse and greater severity of sexual abuse (Brownlie, Graham, Bao, Koyama, & 
Beitchman, 2017). It is not understood whether poor language skills makes a person more 
vulnerable to sexual abuse or whether sexual abuse is a contributor to poor language 
development or both. 
 
The children of those who were stolen before they developed an innate language were 
also at a significant disadvantage. The authors speculate that the policies, which kept 
them in severe poverty, were compounded by the linguistic trauma suffered by their 
parents whose lost innate language and inadequate adopted language meant they had 
trouble conceptualising their own sense of self and of narrating a family identity. It is now 
understood that one of the contributors to the correlation between maternal poverty and 
lower literacy levels and cognitive abilities in their children is that the auditory system does 
not develop well. Such children are found to have noisier neural activity than their 
classmates, which is noise generated in the absence of auditory stimulation. They may 
have more erratic over-repeated stimulation, with lower fidelity to the input signal (Skoe, 
Krizman, Spitzer, & Kraus, 2015). This in turn inhibits language development. People with 
any of the mental health problems and disorders, including post-traumatic stress disorder, 
which may be a legacy of famine and community violence, have difficulties with executive 
functioning. Executive functioning includes working memory, inhibitory control and 
cognitive flexibility; it allows you to get on with your daily life and to manage the impact of 
early experiences (National Scientific Council on the Developing Child, 2011). Many of the 
difficulties with executive functioning are thought to arise because critical amounts of 
cognitive resources are taken up in dealing with emotionally laden thoughts, feelings, and 
behavioural urges that prevent the sufferer from focusing on everyday tasks (Mason et al., 
2007). 
 
Resilience 
 
In undertaking the research for this article, the authors found numerous examples of 
resilience that, like epigenetic pathways, span generations. For example, one Elder talked 
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about his father who had been stolen as a baby and grew up in a punitive institution. In his 
adult life he was constantly hungry for words; he found the “It pays to increase your word 
power” section of a magazine, The Readers Digest, which was then in circulation, 
particularly interesting. Through this he acquired a vast vocabulary. When approached by 
police or others in authority he stunned them with eloquence. His granddaughter 
subsequently became a linguist specialising in his innate language.  
 
Epigenetic pathways elicited by the environment, through which subsequent generations 
may be primed to survive a hungry life or a shortened lifespan, have other implications for 
the life cycle. A common finding is that women have their first child at a younger age, and 
there has been an increase in the number of offspring (Coall et al., 2016). This is so for 
contemporary Aboriginal people whose total fertility rates were 2.115 births per 1,000 
compared with 1.789 per 1,000 for all women, and whose median age at first motherhood 
was 25.5 years compared with 31.2 years for all mothers (Australian Institute of Health and 
Welfare, 2016). In 2016, Aboriginal and Torres Strait Islander peoples represented 2.8% of 
the population, up from 2.5% in 2011, and 2.3% in 2006.  
 
Both epigenetic pathways and intergenerational trauma pathways are important topics of 
inquiry now because they help to identify windows of opportunity for targeted interventions 
to enhance health and educational opportunities for Aboriginal people. This will be 
explored in future research. Additionally, this research enables the identification narratives 
of resilience, an important process in the healing of families, particularly from the Stolen 
Generations.  
 
Conclusion 
 
There is no doubt that some Aboriginal people in Western Australia were subjected to 
hunger and violence for protracted periods during the last eight generations. The effects of 
such conditions on the descendants of affected populations in other countries show 
elevated rates particularly of obesity, type 2 diabetes, heart disease and mental illness. 
Similarly, Aboriginal and Torres Strait Islander people also have elevated rates, particularly 
of obesity, type 2 diabetes, heart disease and mental illness. A number of mechanisms by 
which the effects may transferred from one generation to another have been described. 
These epigenetic pathways, resulting from reduced nutrition and from poor attachment 
experiences and linguistic trauma, which may inhibit the process of recovery from trauma, 
will be usefully explored in future research. There are also resilience pathways that span 
generations; these are family stories in which recovery and restoration of health and 
language can be seen. The Aboriginal and Torres Strait islander community is also on a 
resilience pathway that began with the restoration of population numbers. In both an ironic 
and a positive sense, environments of hunger and community violence can be said to be a 
gift that keeps on giving. 
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